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(54) OPTICAL PICKUP 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide an optical pickup with which recording or 
reproduction can be performed to a plurality of optical disks having different 
standards for recording and reproduction by using light beams of different 
wavelengths, and which is suitable for integrating a laser and a light receiving 
element in one package. 

SOLUTION: The optical pickup is provided with a first semiconductor laser 20 and 
a second semiconductor laser 21 which are disposed closely, a diffraction grating 
22 for three beams, which generates three beams for tracking control, a second 
hologram element 24 which diffracts the light beam of the second semiconductor 
laser 21 and then guides it to a photodetector 27, a composite polarizing beam 
splitteKPBS) 25 which reflects only the light beam of the first semiconductor 
laser 20, and a first hologram element 23 which diffracts the light beam of the 
first semiconductor laser 20 and then guides it to the photodetector 27. 
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iB3fcj»4 MB U >X^©ffl©aK 4 ft SftBKEES 
ft. fcS-tfCfrni'SAJfrBt. l?8B*K»»JR ; F4 

uiB*iftaig4 ©ran?*) m>htfimm &tm t n e 

3feKCCEfi s nro i C 4 tm* U\ 
[0 0 3 3 3 «ffB©jfet9 ^7^tt. B3gBtefte-A 
Xzf'JvtHfi. »l©jfig©3feK-A4»2©«[g©jfe 
K-A4CcWUr. fi#8Ftt#£&-3Tl>*C4*i#S 

[0 0 3 4] UIBWifefcr^d'r^T'tt. l?IB<B3tt-A 
x^'^it*!, 3li©«g©*e-AK:aoTtt. P« 
**es±ra«u. s(B3fe*ata[^r5i*$-i*54 4 

fe(C. gr2©«fcg©*e-A«C*tl/Ctt. Pffijt. SiB 

*4 «>«:«a^raiis-ee»tt&wi/-ct>*c 4*i» 
*u». 

[0 03 53 U8B©jtt9i'7»^«. U8B<B)ttr— A 
X^»J»*4«riBU>X*4©lffl©3fcB{ClBBSn. » 

i©«s©3feK-A(c»L-cB. i/m&ommi 

»2©«fi©*K-A(c»Lrtt. ff*©tt 

t». 

[00363 W8B©Jt 1 7 *7 ? KT&fiftfetf— A 
X-/«;»ittt. »l©«fi©3tt-A4»2©»[S©3fe 
K-A4K*fbr. <@^tt*i^Dr&S{:4!!HjhF*L 
t>. 

[0 03 7 3 t5sB©36tr 9 97^ frsB«3tt-A 

x^y^**!. »i©jSSS^m2©jgfi©*tr-A«: 



[0038] BJE©*e 97 7 mzvsitt:- a 
v5»£flJEU>X*£©lffl©#&K:ES3ft. » 
1 Ojfig(D^tr-A(C»0-CW. l/4«[g©{4tf££ 

[0039] g?E©3lce ?tt. m&m&Rtfi. 
me-**?*) v * cDffl«iUc-f*-c«SH£snr 

[0040] 83E©3fcf ?J>7? 7tt. fftiffi 1 ©*p 10 
^AJfrP**. 3U©«S©*e-A©± l%Btr*Ml 

»2©*D^AjR^*J. J&2©«g©3fct-A{C*fl, 

r ± i ^awti* t o ■xmmmvmw&xtcti: *<t 5 
[004 1 ] mm>%\^->t>7 •> rf\t, mim i kc^b 

2©*P*5A3fr?-tt. «rSB36HS^«SR^4iHe*ttm 

g<t©ra-cR») %&*ifimm htmt tt umicms 

[0042] WE©* f *7 ? :/«. SirS3£B8#Bf3R 20 
UTIE 2 o©gfc i«[g©Slt3fe*»(!|-r -5 1 o© 

t>. 

[00433 fJiB©3£t >f7» 85E<B3fetf- A 
z7>)7 9tfi> »i©«s©*e-AilB2©«s©* 
tf-A£tc*U/"C. <B3fc««^D-C*5C£*i»*l, 

[00443 ®m>1tV? 97 7 l3iE(B3fce- A 
X^'J 5.$*. ^l©«gS^02©jSfi©3etf-ACC 

atL-c. p(B**«(a;±rajai/. s<s**sa±rs 30 

[00453 WE©** 9 >7» :/». UE3fcg&#l83R 
Hffifff 1 ©«g©ifce- A*#»T 1 ©<B# 
tf-AX:/'.J»*£. gaEfS2©«fi©3fctr-A&#||t 
•T5W2©lB*t-AX^'; ir*J&fliaESn-Cl>SC 

[0046] SJE©#e » *7 » ^B. 6Si22o©ffl3fc 
e-AX7y»$r*J. 81©iftfi©#K-Atgr2©« 

[oo4 7 3 «re©5fct»^7?^»*. ue»i©<B3fe 

tf-AX? >)yfttf. d>a<4fc®l©»S©*t-A 

Tgwst, Bre»2©«*t-Ax^i;7 gn 

©&g©#^-AK*tl,Ttt. PWt. SSftifctOi 

a^raisstiSiifeK:. »2©«s©3te-A{c» 

[00483 !9E©#tf ? 97 7 89IB(B3fet-A 

*7>)7Z iBirffiu>x»i©iai©3eiSK:Ea3n. IB so 
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1 ©»S©#e-AKtf8l2©i!&S©*e- AKJtt 
r, l/4«g©tiffl34|l£3tt*iftgfi*<JP>CCK 
tt/ct U>. 

[00493 ma©*tf » f 7 7 ^tt. ME&gffitf. 
«fce-A*7«J ? *©ffl3tffi«c-<*-cfc«@j£<jft-c 

[00503 «re©* f? 97 7 ute* 1 mm 

2©*P*'7A*f-#. J5«S^ny7A-C*5C4*J 

[00513 m&o>%V7 97 7 Ma» 1 ©»s 

©*t-AScmiaS2©«S©3fet-A{c*jlt*. # 
f 5 ^ xf©7t?r;^[fiKcffis-ri^rifii©»stta(cj: 0 
#«3*ifc¥Pie-Aec*tu fta©2»sas*jRT* 

[005 2 3 !5ia©5fef?i'Tf^« > «*E2#SI£# 

3R^©»a«^ifij5&i. jjgam 1 ©* □ * v a j^cc* o 

@$rS*afcf*ESfl 1 ©jfig©3fcbT— A(C«fc£7 * -*X 
g2Ht#£. f5ia382©*P^7AjR^CC<fc»)laIflr3ti 

fcitrsm 2 ©«g©# K-Atct57*-* xgum^ 

t (Cto^r . Mia» 1 RtfSf^ 0>%M<D®.&miK. * 9 

[005 33 95ia©*tr 9 i»r ^ ^tt. 8Jia2^«S3fe 
jRT©»St«tta*i. iH30 1 ©*n AjR^-tct ►) 

a^fsnftiiwa* 1 ©»s©* t-AK«ki 7 * -#x 

SMM^t. t&8a3&2©*n^A3frBc<fc»)@3r;*ft 

/tuiasr 2 ©ifts©* t-AK<t47*-* zm&m 
frem 1 sc;m2 ©3fe®©«ss»«cj: o 

[00543 fl&8B©3fe£ » f T 7 Uffi» 1 ©*P 
y^AJR-f-tcj:*). tMSSfcXtt^i/a^gtcj;.* 
F5»*>^HM#=fe«IHl-ri££t{c. (J8a»2© 
*p^A3R^KJ:»). 3t-Aj£Xliiab^9^»^ 

u>. 

[005 53 UiB©36t?fTrm Kff3IBl©*n 
y^AjR-T-tcj: St3ia® 2 ©j£S©#e- AOHKr* 
i. !58Bm2©*py7A3R^(CJ:*|iffaai©ififi© 
36^-A©@#r*t*J. t5E#fcfflg«:A6 
H5ia*«yBg«:EBl/fcCt*J»*Ol». 

[00563 1»E©3fc^» 97 7 Ttt. ItfES 1 ©$S 
©36t-Att«ff^-caaib. »2©«[fi©*t-A«c 
Mbrtto;>yfc<!:± i;X5fei©3tr-ACc»Bl^-*ia[S 
aW?tt@ST*&^-*. t?EmiR^»2©7ti®£l5ES2 
©*py7AjR^t©BiK:»w/c{: t*i»* u>. 

[00573 mS.<D%V7 97 7 SiIEi(aS»«3R 
^l©«fi©it*3fclftffig«c»< low^py^ 
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[0058] B?ia©jfef -j *7 7 -f\t, m&mfmsi 
*tbxomi<D*u mem i oka® 

# K - A 4 Bilges 2 © jftg©* fc* - A 4 * @ fift s©a 
Otc J: »3SntS^iai{C7>«-r iiifeK. I5ISS2©* 

0©b-A©^&2©&g©:5fcfc--A£@fr<*tt t SI 

1 ©«g©#f-ABj8«-rSt tifittf & U>. 

[0059] |jga©3tf 7*77 tb. tJsem 1 ©«g 
<m^-Mtmi±xSAL. »2©«g©3fet-A«: 

#0TB0£#4± 1^4©3fc--A(C#B-r*»g 10 
jBttttllfftg**. ffKSI2©*O^AjR*4|g-© 
89JS«fc#lSUfcC4*l»*U». 
[0060] t5E©3tb- 7*77 ^B. WSESJ 1 ©»fi 
©3fet-ARc;Uam2©iSS!g©3fet-AK:*JW.S. % 
?4 X*©^^7^^|SlCCffl^Ti*|fiJ©»S«accj: 0 
»«5*ifc*nt-A{CWL. 2#««£#JR*«:fflt> 
-C. V>y;U^-f7X7i>ffiCcj:07*-*XSM«# 

*&m-r*c4;Wff*iA>. 

[006 1 ] UiB©#e 7 *7 7 7B. WSESJ 1 ©*P 
*7A3RT-{CJ:»). ttffiS^X»^7-> a ^ffiCcJ:* 20 

^ay^AjRTKJ:*). 3tr-AffiXttMtt^7^a^ 

[0 06 2] i9K©3fef 7*7 7^B. ffilBIS 1 ©it® 
**. 65 0nm5©*««!U- tfr&O. BJS2S&2©* 
7 8 0 n mffi©*«»I/-1f-C*SC l 

t>. 

[0063] UK©^tT7*77^» t 

2©#il©5$. i3>^c< i *> 1 -ocwfeiBWri, SHJ^JU- 30 

IfC* 0 . ^t 5 < * *^©SBISRyqB4*iBJfife-C*4 C 

4#*teU>. 

[0 06 4] !5S©3C;t7*77^B > fffiBSUl Rtfffl 

2 ©#Bt(C*tt£ L/c«S»S©S* * 2 o©*tU| U >X*r 
fijfa>4C4#tf£U>. 

[0065] 

O-C. E9 1 7*2132 0 £ £ fctcttttKCSfflr *. |SJ. ± 

*a«-r*. 40 

[0066] HlRiyH2tt. *f&»J&J8©#b7*7 
»:7-©«fi*B-C*$. £8NtU— !f^~7 h l Ofrfcffl 

Muattt. a»jy-*u>xi i-cw#«c$n. « 

gjBK7X-* + l 2£2jil,T. *t*JU>X5fc<fco 

3t«. »c;aBi0a©jt^sufD%ji-7-c t m«<tu- 

1fa-7 h 10©Jfcfcfflg2 7{CSUfcStl*. 
[0 06 7] JgSKbU— !fai? h 1 0©#*ffl«:ot,> 

t. mim^xtttmz. mmtu— v 1 o 

KB. 6 5 0nm«t«fiT5f l(D*»fl:U- !f 2 0 50 
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4. 780nm^r»Jl-r4»2©¥««:U— tf 2 1 4 

[0068] *fc. SISftU— !fa-7 h 1 OB. 3 tr 
-Affi@*T»*2 2 4. SSl©*n*5AjR*2 3 4. 
»2©*a*7AjR^-2 4i. a^ffl^e-AX^';^ 
* <8£PBS) 2 54. &S1S26. ^ag27. 

3o*/cB3 1 tzmixm. 3^-mmmm-2 

2B. h7 7*>*fW®ffl©3b-A££C3ii*. » 
l©*a*5A5R^ 2 3B3U©¥3lttU— If 2 0©* 
t-A*@»fl/-CS*JR^2 7{C«t > S2©*a*7 
A$*2 4BS2©*3W*U— !f 2 1 ©ftt-AfcHJfr 
l/CS#**2 7«:*<. ££PBS2 5B. Gftf- 
A* *ffi 2 5 A 4 5f*ffi 2 5 B 4 * *TT S. 
[0 06 9] CC-C. !fn©¥i*<*U— !f2 0. 3B2© 
*i»<*l/— !f2 lRtf£#£?2 7B. U— !M,*- 
V2mKl&mtlX^2>. @8t18T2 2 4. HJlRtf 

02©*ay^A«^2 3. 2 4&B. *ti*timim 

«2 9©aHS0 f 8ffi«:^fiJE$nri^. S9JSS2 
9. tt^PBS2 5Sc;«g«2 6B > U-V>i?*r- 
*J>2 8K-(*{C««HS$n. HSWb U-tfa- 7 h 1 
0«r«fiXl/TI,>S. 

[00703 C©3fekf7*7»^©3fe«itr. »1© 
*«{*U—!f 2 0 4»2©*«(*P-1f 2 1 4*iSK3 
txxm. Cti6©7 i 7^©«ieB. r^^^y»F 
Sj ^> r*yy^-, *§sj tatifiib^. ftsjzf)? K 
SJ «. H3 (a) {C^TtftSti^^. 03 (b) K. 
nitmtfymiOJ:'>K.. 80{C»lSL/A:2«3i©U-lf 

^ 7 ^*«iii49(c<fc 0Be(/Mtt«#r i. <j 

Uvm\ ». H3 (c) K.jntmmHfo*>, H3 
(d) K7F-rritt»©it3!!^i«:. »a3cS42@ao 

ii LXft-WRK. 2 «H© U— 7 ») iit?#jg 
[0 07 1 ] -tttc. \t\4^-9 FfiJ B. flUKcis 

— tr^?^«fisttr«Au&ic. a^<cf$tt^»ifig©P- 

1f^?^©ffl^«*JoIfie'C. ^»^©^S*0feH»(I«: 
^•c**©-c. 2jftfii/— jf^ioro^a*?)* 
ft< r/W:/ij 7 ksj tc». K(=ftfH 

£$©&£££ 9. %3^IEtt^iUE©SI^^»< 

(007 2] «MCtt^r. r*yiji>,*Mj «. ffi 
^t>*SW-tf©«3!l«:|R3E*s*r). *a*0*>E<ft 

eSU*»$3Eh4l>©-C. 2O0U— !f«*©ftK*»ffi 
ttOfitt«»XtlUh8 < 8M£T4 C tifiX * 5. 
[0073] 03 (a) *H3 (c) K.fHtJi'i 

**MUBR»« 1 0 0 jum*>6> 2 0 0m mgSBBI 
htl/*l>. b'7*7 7^(cgtti/fciS^K:. 5fettr*i 
W^C* < <t * 4 MH£*** 
[0 07 4] H3 (b) *03 (d) «C^-T«fc^ 
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B0<&*#, &*£.IHKtt»ymA>62 0amfig£ 
[0075] *£»»«©#£ 7>r 5 S«SCC 
Or^SO-C. 03 (a) 7bM (d) <h£fc{C±j$0fc 

[0 07 6]*tc. mrift? 5 ./;* 

o(,>T#0<tt9!**. SfiJfSO. 6 mm© 10 

DVD4B^r*.«^ t 33 (a) 7b£ <d) ©6 5 0 
n m$©3S 1 ©*j*f*U— «f 2 0 frfcliiif Lfcifcir- A 
4 0«. 11^*8^2 2Rtf!fr2©*n?5AjrF2 4. 
ffi£PBS2 5©E#e-AX7'y7*ffl2 5A. jfig 
«26*2«0T. mjy-* U>Xl I-CWttBCS 

n/ts. «sa»iT^-? * 1 2*j§ao-c. miis> 

X5(Cj:oTSfiJ?S0. 6mm©#'?V.2i>6AK:3l 

[0 07 7] ROfttt. *t«JU>X5Rt;«g 

jSWr^-^-c 12. n';>-5rU>Xl 1 20 
t. d*e-AX:/';?2E2 5A£5iffi2 5BTK 
9t$tltc&. *l©*oy7A5R^2 3-C@Jr§tlt. 
^ffiffi2 7«C«*Stl*. 

[0078] 4fc. 1. 2mm©CD*fi£* 

*»£«C«. 7 80nm$©H2©*3M*l/-!f2 1*> 
6ffl8tl/fc#e-A4 1#. @&H&*2 2-C3£-AK: 
*HN3*l. »2©*P^A3R^24. «£PBS25 
©ffl*e-AX^";y5rffi2 5A. iftg«2 6*2»l/ 

r, an)j-*u>xi itMRf#«:<**ifc«. «fi» 
^rA-?+i2-crap$(iis*ifla*f>n. *f«ju>X5 30 

KJ:-5-CS«i?Sl. 2mm©3fcf r -<*i'6BK:Syfc;* 

[0 07 9] *l/t. R03fe«. *ra»U>X5RV«g 

Ax^y » j»BB2 5A*2«ur. »2©*o^ajr 
*2 4-caffsnr. *«ms2 7kj6*s*is. 

[OOSOJttSa^T^-^-r^tt. «Si«RB(C 
<fc»). W*tf6 50nm©3feK80Tttj8ji«£<!:fc 
<C. 78 0nm©#tC*fl/Ctt*t«!U>X5©NA*i 

0. 4 5tC«t4J:5tCHP<»IIEf4. 40 
[0 0 8 1 ] ttc, »«JU>X5«. S*ffJtCtt*fi6 
50nm, NAO. 60%K.ftbX> S«W3 0. 6m 
m-C4!®*H^/J^ < *SJ:5&^ffiIM*K:&-a'a> 

«fi7 8 0nm©*»c»bTB. iRg©A-*(.>N 
AO. 4 5fta©<S«©*S«:»b-C*:W. SfiffS 

1. 2mm©*f t <Xd'{c*tLr«3tStiaJ:^-aJ© 

[0 08 2] StoT. *t&U>X5tt. 
-if*7-7*>6©3feK:*tu 

Kgftstsn-co*. so 
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[0 08 3] <XK. <a^[S]4)9^PBSi©H^*Si 
l-3©fctt£Lrii. fl*.t«PBSffi25A© 
imtfi> 6 50nm«©»l©*3K*U— !f2 0. 7 8 
0nDS©t2O*i»U- 72 1 *>£©!!#©«!££ 
ttUT. Pfl3t*«H 10 0962380. S(B#*ti«l 
0 0%5«TS<S3lc«Fl4«:WUri^. 

[0 084] *fc. jfififi2 6tt. ffi£PBS2 5©± 
ffi«c««H5E3n-Cto*). 650nm$©fBl©¥*S{* 
U— !f2 0©»gK*ft/Ctt. l/4«fifiibrf¥ffl 
1/. 78 0nm$©SI2©ity»»l/--1f2 1*>6©»S 

[0085] *t/C. DVD«rH4r*»^B. S&1© 
***l/-!f 2 0*>6fflHUcPiB3fc©# (0 1 <P©x 
£|Sj©B«m) PBSffi25A£jS«U 4#© 

ljfiS«2 6"Cn«3fetCS*l. #5wX?6A«CAI4f 
*. 

[0 08 6] ROfttt. ffCMft01ttMK2 6<CAI* 
U-C. y#(6]©a«HB# <S<B#) K&-,TPBSffi2 
5AiJg»S2 5B-CS«§tl. Sl<D*0^7A»? 
2 3KAHI/C. 3fettfflS2 7Ccm3fe3nS. 

[0087]ffi-9t, ^^x^eA^e.oRO^-r 
^TttfflS9JK«< Ci*ir**fc». «N»mA 

[ 0 0 8 8 3 C D*W4-TS*8^«. 82©*$ 
*U— 72 l*>&Hi»UcP<B3fc©3fc (H©x55r|6l©a 
HO< PBSB52 5 A«ri8iftL-C. 1/2 
«g«2 6r-S(B3fc©# <Hl*©y:fr|6j©iLK<B3fc) 

(csti. jfcTw^eBtcAB-r*. 

[00891RWB, SCfl/2iftfifi2 6«:A«b 
r. j£©Pm©3fe <01«P©x;£|6j©&S(Kfc) tcR 
Sn. PBSE2 5A4>§jiLr. ?B2©*ny5Z>jR 

2 7tcm*sna. 

[0 09 0] *fc. 8fl©t$fi:£ L/C. m«PBSffi2 
5A©fttt#. 65 0nmS©8l©*»«:P— 72 0 
*>6©»gK»0Ttt. PJB&&121* 1 0 0K3&1/. 
S«*fcB« 1 0 0 %5Sfjr tffXiMSC. 7 8 0 n m 
»©82©iNK*l/-!f2 1*6©Jftfi«:»Urtt. P 

s<a#£ t ccaa 1 o o ^««-r*<@*^tt«rW 

[009 1 ] * Or. «Sfi26tt. 650nm^©8 

5. 7 8 0 n me©SB2©f«*b- If 2 1 *>6©«fi 
[0 09 2] DVD*»4-T*«^tt. 81© 

mt*u-V2 o*>e.n«*ucP<B3fc©# (a 1 «t»©x 
Hftaemmft) *. PBSE2 5A*2ijao-c. 4» 

©l«fi«2 6-CR(B3fe«:3n. ife^^X^eAJCAW 
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[009 3] ROfttt. Htf4#©l&g«26(CA# 
bT. y^T|S]©iS»<B36 (Sffl3t) Kft*). PBS02 
5A£K8*ffi2 5BrEtf$*i-C. $Sl©*nf<7AJR 
*2 3tCA*tU ^ffig2 7tC*3fc$tiS. 

[0094] j:or. ^■ixi'eA^eoRO^-r 
©cisj±;* -est: 

[0 09 5] */c. CD£W£-$- ®2©*» 
#U— !f 2 1 *<=>fflWLfcP«3fc©7fc (0 1 <P<DxUfo 10 

©aern*) 0D<PBstB2 5A*a«ur < m 

fi«2 6TffiPJ<e* (t4ffiM**ff;§:©fcft) tcSft. tg 

[0 09 6] RD#tt. »tf«fi«i2 6(CA»UT. (W 
%mtfimt*iifi. PBSS2 5A-CB»2©¥»{* 

u-tf2 Dip^uiWL/c^igfiif^Taji-r*© 

f. R9#Bf^T®2©*ay5A£* 2 4CCAf*-r 
S. •E-l/r-»*i@Jr3n-C*ljiaig2 7(C^3l&3n 
*. 

[0097] **Sfe^aS©lia{tU-1fai ? n 0 Cc 20 

*»(,»*«. ±ie2«s©(B**isjia^PBs©«tt© 

[0098] ;XtC. @»IS : f22 t *l©*ny9AJR 
*2 3RCm2©*n*7AJfrF-2 4©1*j§<!:ft14 (« 

SSfltt) {coi,»rttwr*. ffi^©-t>a^A©ii 
*Wft$*. 04&tf05fcSVr. 

[0099] >/)i>-7*it7> rmtmboi&mk* 

0 ^@»rS»^ (iSasfO n . = (cosA * ) » 30 
± i:fc@$T$&*77, = (2/jrXsin A*) * 
CC-C. A<f>= Jtt (n- 1) /A 

[0 10 0] H4K«S6 5 0nmS0 { 7 8 0nmr© 

ma*) i«ims©iw«*^-r. ccr. *oy?A 

#5Xtt. 53?n= 1. 4 57 (A = 65 0nm) . n 
= 1. 454 <A = 780nm) t?&. 

[0 1 0 1 ] 3 e-AJB©@*rtt*2 2tt. VilttEX 40 
#*X*ffll>fc»£. H4tc^TJ:^K:. mm I. 4 
ameSi-rSCfC. «g7 8 0nm©#(C*t(/C 
tt. jUI/K-A (O&ttUD 72K. -fr^tr-A 

<±l%Bftr*M(> l2KK«tO. V? * .V* 
= 1:6: l©3tf-AJfcait*if#6ft*. 

[0 1 023 *fc. C©£S6 5 0nm©3fe(C*fl/C 
tt. ± l*:>to®ff$*tttt«0?. lii/^iUSfcS 

[0 10 3] ®2©*a*7AjR*2 4tt. &S7 8 0 
n mOXKKLX. *«ffiS2 7 tCAS«-*7fcS*«<S 50 
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tMWfti*. »g6 5 0nm©^«C*tLTt>. # 

mUiO. 3 5umm8.K.8fctZ. 
[0 104)04. B5tC7j*f <fc5(C. «fi7 8 0nm 
©7fcCC*fL"Ctt. 0£65%. ± I XI 

9 %gg"C. «AJ»$1 0%CCfi(,»ffi£ig 
fig-rSCijdJ'C**. C©i*. 6 5 0nm©5fetC»l/ 

[0 105]Sll©*Pi/-7AJRT23tt. jfi[g6 5 0 
nm©3fe/cW*JA«$ni©-C. #1*11182 7 KAJHT 

aiso. 7 wmgatcasrscitcto-c. ±ux@ 
[o i o e ] A. mi o*m#i>—f 2 0*>*>©&g6 

5 0nm©3fe{cHl/Ttt. ttK-CS&2©*n*7AjR* 
2 4tC<fc») 5 0%gK«CjfciH,'C(,>S#. ^^^^6 
*>6©R»)#tt. SSl©*ai^AJfrf2 3-C4 0%@ 

jfsns©r. a«*jffl$a*tt-e©8rft2o%«:& 
0.05 r©«*a«*jflia&$ 1 0 % J: 0 fti****** 

[0 107];X«:. 910*a?9A£?2 3. S&2© 
*ta?9A*?2 4. 3t^US2 7©»JSi1»-*m# 
ttffl^tcoo-cSi^rS. 06 (a) 71M (c) tt. IB 

1 ©*n f 5 AJR*2 3 t%m82 7<D&m*BVi 
%^L//c<>©-C*S. 

[0 1 0 8] 06 (a) KinTJ^tC. tfni^AJR* 

2 3tt. ^-f^f 6©7^r;u^n*iccffiSTix^fisj 

©?>ftR2 3 1 t hz>?9im< l cm%?2>y1im<Dft& 
mZ 3mt{Cj:o-C®«2 3 a~2 3 cK3»W3tlT 
OS. 

[0109] £3fejR* tt. #91182 7 1 K «fc 
2 7a. 2 7btc^W$n/c2»S«S5tJRTi4o©S 
3fe««2 7 c~2 7 f t*»5»«fiE3n-Ct>4 <££t£« 
«*>e»©a*4**l-t*lS a~S f if*) . 

[0 1 1 0] flitt. DVD*?l£-r*»£tt. ffll© 

m^u-v 2 o^emwofcjfe©*^^ e a*>6 

©R03fe*i. ai©*n*5A3R^2 3(cAWr*. 
[0111] ««JU>X5Kii*)6t-A*J. Jfe^^ 
6 A©»«8ai0±K:7 * -*5/>y3*lTl>S» 
£<C. AStLA:t-A©^t*oy7AJR^2 3©«»a 
2 3a-C0DTStlHfc36*J. 2»*IS3t««2 7 a. 2 7 
b©^«»2 7 l±(C«3tU #O^AjR^2 3©« 
«2 3b"C©@>f*3WS*««2 7c(C. #0*5 AJR 
^f-2 3©<S«2 3 c-C©@»f#*Jg#fc82 7 d{C*jfc 

(0 1 1 2] 367*^X^6 Ai»«)U>X5i*«jfi-50 
itW^tt. 06 (b) K^-r<t^(c<c»). ja?*»ofci8 
^«Ctt. 06 (c) tC>jVrJ:5CC&*©-C. §3I£^2 
7a. 2 7b*»6©a*Sa. Sb«»>t. 
7"^7x,i^«:j:S7*-*XKJ|^ (FES) 
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*. FES = Sa-Sb«:J:oTtftai-f.St£#-C* 

to 1 1 3] *fc. e? htaia#iei*;*ftfc7fc7wx* 

s c . s d ©d*HJffi£©£<t£fcai or . ftffig ( D 
pd> micmvvi^vwkmmm (tesds' 

[0114] ftHg&S ft/c^T* -f X * 6 AO*^tt. 
7?!/j^*tt(Cj:fth??*:'i'K&<f#2 (TES 

2) *. 10 
TES2=Sc-Sd 

[0 1 1 53 <*<=>K. KHkSh/ct&WI (RFft^l) 
». 

RF=Sa+Sb+Sc+Sd 

[0 1 1 6] &2©*oy5AStf-2 4 4ftfctU 
g2 7©g#jR*Kot,rc. H7i<!:fcK:Si^*. 13 
7(C, : jVf«i:5tc. *ay7AjR^-2 4tt. ftfwX*© 
7y7;u^iSj(ctg^T*x*|fi]<D»«!l«i2 4 l (cj:-, 20 
T. Sl$2 4a. 2 4btC2»SS3tx-Cl^. CCt. 
g3iE#t&ffig2 7 <h£jfi-C&*. 

[0 1 1 7] CD£W£-r*iS£tt. IB2©¥*H*U- 
1f2 1^6tH»Uc*©*7 : YXi'6B*>6©K'3* 
»2©*D^7Aifr?2 4tcA3tt-£. 

[0 1 1 8] **&U>X5fc<fc£j|t5fce--Z > ai. ifc? 1 -/ 

xf 6 B©t9»s^ffi±«:7 * ant:t,»*» 

£(C. A«0fctf-A©5^2©*ci^AiR^2 4 
©fg« 2 4a -CHJf 3 tl/c3t*. 2 »WS36M« 2 7 
a. 27b©#S«827 lifCgftU SI2©*af7 30 
ASR* 2 4©SH#2 4 b-C©@$T3fe#S#«US2 7 c K 

[0 1 1 9 J »2©*»«:U— 9*2 1 ©fcKO^Ttt. 
3 Affiliate* 2 2 K J: 0 > > tr- A 1 2 o©-* 
7tf-AA. BtCftftStYCOftO-C. SI2©*n*5 
A**2 4©««2 4a. 2 4b-C@«Stxte^^t- 
AA*«S*«tt27 f K«#U 82©*Pi<9AJfrF 
24©««24a. 2 4b-C@$T$ftfc1J-:/e-AB*i 

S3t«ia2 7eccabfe-rs. «, 

[0 12 03 7*-*XKg<I# (FES) tt. DVD 40 
FES=Sa-Sb 

[0121]**. h5?*>if&Mm3 (TES 

3) tt. 3t-AffiKJ:D, 
TES3=Sf -Se 
KiO&ffl** 

CO 122] SSi*3tifcttfflm# (RFfI#) 

tt. 

RF = Sa + Sb + Sc 50 



[0 123] C©<fc5tC. gftijfcTwXi'eA. 6B 
KWL/-C. -8B«jI©§3fcjR**ffll,>T:. -*-*fg#& 
tfR F {Htfcfcm* * C £ #7 * *. 

[0 1 24] &fC. mo5UBIhnd/<*-->k:'?i>tk 

08RO'09ttiJsB§3fcS!H L 7 a-7 f CCX> 

•c &£-r * oitltt© * 4 j**©ras tc o t » r ^ i/ r c » 

[0 125] H2 4tfc«:±aL/c*5Dl^S©36f7 
-if %WJp bOKom* PBS r^CC^KT * C £ 

&M«>&fi$i&&£-«c «t o . p b s-c#«s nrtcftj* 
©*K«:iinjitn ( ^i9»5abt*i|fe^-r-J.pIJ6tt*i* 

4. 

[0 1 26] 08tt. gn©*P?7Ajftf-2 3rfi# 
*t*fflT4*£K:. »2©t>0^7A3R^-2 4fl*>6A 

[0 127] 06 (a) £|BMi. *ai^AJR?-2 3© 
««2 3 a -CH^tS 2 &W%$M.m 7 a . 

2 7 b©#««82 7 IJbtC. *n^AjR^-2 3©^« 
2 3b -C©@«r*^S*««2 7 c *n^7 A3R* 
2 3©««2 3 c^<omVxHJfi^.mm2 7 dKJ&fcL 
TUS. 02©PBSffl2 5A£Sjil,fc-S 

©*tt. &2©*py-7A5frF2 4r@$r3ft. «$2 
4 aRCJf2 4 b"C©@»f*4 5 aSCM 5 b 
*. 

[0 1 2 8 3 J&2©*P^AJR*2 4tt. «g7 8 0 
nm©3fe{C»tTKft$ft'Cl>*;fciE>. £S6 5 0nm 
©*CC#LTti. KStJ: »> <?@JFrftK#/jN* <«:»>.* 
*©ttB<fc 0 * p if 7 A(c,m><4fiKSyfef 5. 

[0 1 2 9 3 0J*.tf. 0ff3fc4 5 a*i£#«S82 7 a* 
2 7b*><E>*1-*iSJ:5K:»fH/fc£l,-C<>. 08tC7jVr 
<fc5K. SJtfiS«2 7c<CA«l/'C > ^-fX**?** 

[0 130] *fc. H9«»2©*oy5A*^24-C 
©#*<ftHi-r*»£<C. lgl©*PJ'7A*;*2 3flH*> 

[0131] 07£B*& #2©#Pi<5A**24© 
««2 4 a *2 4 b *>6©y > ARDf^e- A 
A. B#. **©ttHCC*3fcl/Tl>$»£. 02 ©PB 
SB2 5ATS«Lfc-»©jttt. »1©*P^AJR 
^2 3r@ffSn > »l©*ay7A3RiF2 3©««2 
3a-2 3 cr©@«f364 6a~4 6 

[0 132J3U©*ay5AJRT2 3tt. iKfi6 5 0 
nm©#K»LTi8:8ti**vtl,>*fc». »[g7 8 0nm 

©itKWLrti. iftH-<t»)fc@ffftS*«^t<*») < * 

*©ttH£9*P*5A*>6«l>flfiK£3fe-r4. * 
ft:. 02©@*Ttt : f2 2«:J:or3 t-A{C»«tS<ir 
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[0 1 3 3] Witt. @Jf*4 6 &*>46cW£im® 
2 7 a*2 7 b-*>2 7 dA>6}Wl*<t: ^KKitl/fci L 
rt>. 09«:^-rJ:^«:. MA ^-Afc&ffl-f Sg* 
ffi82 7c«, ?7e-A*tfcHiT33#8U82 7e«> 
27ftC@0r#4 6e*>[|]&nft4 6d. 4 6i#A#l/ 

[o 1 3 4] *c-c. 01 oawai l^i^tcs* 

Chtt, S*JR^%^ny^AjR^2 3Sy 
2 4©K?"J^I«cMLr. Sit^lfiKClJlJiaaL/ct,© 

[0 1 35] HI OB. Sl©^Dy5A5R^2 3SOf 
#tfcttig3 0©«JK^t*£^l,/cfc©-ca*. *B 
?-7Aj&^2 3©#Sltt. 06 (a) i^OT***!. 
g#Jfi* ti«^IiW3 0 1 -C£#B«3 0 a . 3 0 b (C# 

tl-enSa-Shifi) . 

[0 1 36] DVD£f?£-r*tS£tt. »1© 

*0*7AJR*2 3©£«2 3at!liff3tlfc3fc*i, 2 
#S«g5ftS«3 0a. 3 0b©»SttB3 0 1±{C^6 
U mi©*O^AjR^2 3©ffi«2 3br©@Jf5fe 
**£3fc«ia3 0cK: t »l©*oy7AJR^2 3©«lS 
2 3cr©@Jr*W§3fe««3 0dKai3t-r*. 

06 (a) 71M (c) ££fc«C±i£Wc©£± 

<H«©SSr«lffl-c**. 

[0 137]&(C. Jfr2©*cH/5ASfrf2 4t*!*tt 

S3 o©S3(HR^(co(,>r0 1 1 Kijvr. 0 1 1 tc^-r 

.kSK. *a^AJR*2 4tt. 07£PJCr. »2© 
*ay7A3R^2 4©««2 4a-C@»rS*aft:3fe*J. 2 
#»£#«S«3 0a. 3 0b©»SMI3 0 1 ±(CSUfc 
I/. 82©*ay5A3R?2 4©fcJg2 4br©ll$T# 

[0 1 3 8] ffr2©#ay7AJR?-2 4©««2 4aR 
c;2 4b-C@Jr$*ifc^t-AA*». **i-e*i»£« 
«3 0f £3 0hfc3atU »2©*O^AjR^-2 4 
CMm 4 aKtf2 4 b-CBffSn^^t-AB^. 

*ti-ens*««3 0 e £ 3 0 g tc«*-rs. 

CO 139] (FES) tt, DVD 

flB£H8. 

FES=Sa-Sb 

[0 140] *fc. h5**>*&gra#3 (TES 
3) tt. 3 r-A&KJ:*). 
TES3= (S f + Sh) - (Se + Sg) 

[0 14 1] IBJ*3ft/ctS«<a# <RF®#> 

tt. RF = Sa + Sb + ScK.fci>H£-r*C£#r* 

a. 
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[0 14 2] C©«fc^CC. g*SR**15<JKK£-fSC 
£«c<J:9. ffcfr©*a y7ASR^6©j*ft©I;S£|$ 
£-rsc £*<?**. 

[0 14 3] «[g^l!j«:«i:4FES*7-b7 h© 

mmzmm&imitL. £*58*±-c©e-A 
[4s*^>7 h-r*©-c. \-ifim.tim.&tfi& 

10 [0144] CtlimEtitc^iC. 0tf.tt2#g«S#: 

<D2fm&%3&--C. 2o©*ni^AJR**>6©@Jr 
ftccjraFESt&ajfctT^fcatc. pWj©*cc*j(,vt:& 

[0 145] 01 2 (a) tt. JfSlO^P^AS 

*2 3<P6©*(cwi/-c«^«i©^»4ffliE-r5fca> 

(C, 5n©*P*5A3frF2 3©ftJg2 3art>&©@$r 
5fe©«3tttS4y©I©*(S]«CL 1 is? h S-tm>S. 
20 [0 1 46] CtUCJ:->T. @ff*|Sjk£»»Bl2 7 1 
£©l8KcAg*«feC **:«>. «S3»«:J:») tf-A*if 
nut. £3ftB«2 7a£2 7b©ffl;*j|£#£D 

[0 147] 01 2 (b) tt. ^2©*0^5A3R^2 

4*6©3Ktcoi,>r^i/-ci,»*. cntcoi>r4>. P)« 

©J»S*«£3#*fc«>{C. 9 Affile 

«l:*FES<fefi&(Ctt. »2©*oy7ASRT-2 4©«« 
2 4 a*&©¥ne-A*ffll>Si#*!rC**. 
30 [0 148]l/>^t^7i»ytttt. 92©i|?Pi/ 
7AJTF-2 4©««2 4 aXtt2 4 b ©£•%*>©#»;■? 

*->*Ec>r«>fctti-r4c£#-cs**i. mxtmt 

&fc*>#«(82 7 1 ©<4H*y©iE©^l6lK:i/7 hStt 
Tl>*»£. 02©*ay7A3R^2 4©««2 4a*> 
6©Wbr-A«rfflC>&l»£. «gXtt{Cj:*FES* 

. [0 149] f7h«Lltt. &3fe££*B?7AiiM> 

£©E»L2. L3«nas-r«c£(cj:o. San** 
ffl-j-*c£**r#4. 

40 [0 1 50] Sfc. 01 3 (a) tt. »1©*P^A 

#f 2 3 *»€>©3fe«c»Lra6fis»ii©i»4iiEr*fc 

ate. »l©*ay^AjR^2 3©««2 3a*>6©@ 

*f**«3fe-r5»««82 7 i * e gtt«tm>&. 
[0151] cntciot. jSSSMifcJ:') i^-A*ii/ 
7K/Tt, §3fc&«2 7a£2 7b©Hi;*>£a»£C 

[0 1 52] 01 3 (b) tt. »2©*P^7AJR^2 
4*>&©}fcCcoi,>-c;nL-a>*. ch{Cot>-C4>. I^fll 
50 ©SJl*%|l43^/ctf)K:tt. 012 (b) £tt&& 
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0. HI 3 (b) «C^-r«t^CC. SB2©*Pf7AiR^ 
2 4©SSt£2 4 b*6©^Rt:-A*ffll,^£«*i* 

g05tL2. L3 4SIK-rSCtCCj:f3. sfiffi*»Hi-r 

[0 1 53] COJ^fC. 20©*0*-7AJR^2 3. 
24*>f>©@&T:fcKJ:*FES©iftggI&*7-fe-.< h% 
£i!©£#jR*4fflC>fciB£-C* o T fcJgjEf * Ci* 

(0 1 54] ft. B7KtfHl ltCfc(,>Ttt. CDffifl© 10 

TES£fflK3£-A&£fflt>-a>fc#. cn«:E4£« 

PP) jfcfcj: 5 TESt>&ffl-r*C C*l 
tt. CD-R^i'OSISS^Bf^i'r^^^tcffl 

[0 1 55] HI 4S0ni 1 5 K*o« A^SQf* 
tfcfflS3 1 ©SftJR^K-X^-T. 0 1 4 tt. SB 1 © 
t>OW A 2 3 i %tem& 3 1 ©g#$*0tt*^ 
UcbOVbZ. HI 4&C7jVr«fcOK:. *ay?AjR* 
2 3tt. H6 (a) £|5l«. 3#SI3*VCteD. 20 
*tt. #*1813 1 I -CS*^«3 1 a. 3 1 bK#»3 
n/c2»8HS*5R ; f i 6o©S3t««3 1 c~3 1 hi 

*>e>ni$.$tixM (§s3fe««*€.©ffl^«r-en-en 

Sa-Shi-TS) . 

[0156] D V D£f?£f *«£tt. *D d< 

7A«*2 3©««2 3am$r34afc##. 2#»£ 
*SS83 1 a. 3 1 b©#»!83 1 1 ±K£#U *H 
*5Ajfrf2 3©««2 3 bV<D®m%lfi$%Mm 1 
etc. *a ^5A3R^2 3©ffii#2 3 cr©@3r3fc#£ 

%M®3 1 d«ci£fc-rs. -*-*fi#&yRFfi#tt. 30 

H6 (a) Tbm (c> 444>{c±iEUc*>©£:£<|gltt 

[0 157KXK. S&2©*n*7AJRT2 4 4361*111 
S3 1 ©£#*WC-3(>-CH 1 5 Kip*. H 1 5 K-wT 
J:5K. *ny?AJfrf2 4tt. *^^X^©5t?T^ 
*l6lK«af«x*|Sl©»Saa2 4 1 1 h 5 ^ *:Sl6lJC 
fBitt-*y*ft©a««&2 4mtc,tvC. «*24a~ 
24cK3a»S*va>*. 

[0 158] CD *JS£tt. £20*0*9 A 

**24©««24a'CiaffStlfc#*i > 2»«gjfc« 40 
83 1 a. 3 1 b<D£SI&l3 1 1 ±CC«*U £2©* 
n*5A*f 2 4©««2 4 b-C©@Df**««6««3 
Idle. »2©*Pi'5AJR?-2 4©ffl«2 4c , C©@ 
«f*jWS3fc«l«3 1 cKHafrr*. 
[0159] »2©*ilW*U— If 2 1 ©3BC~?l>rtt. 
3 AfflHJf 2 2 CC J: o A > A 4 2 o© 
1f^tf-AA. BtC#«JS*vC<,>*©-C. »2©*ay 
5AJfrF2 4©8«2 4 cr@5f Stl/clf^t- AAR 
tfB#. **ven£#fil«3 1 f 43 1 eKSbfcU £ 
2©*ay-5A3R^2 4©««2 4c-C|5|JrSnA:-!f^ 50 
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e-AAat/B#. -en-en§^«iiS3 1 h£3 1 gtc 
urn*. 

to 1 60] (fes> «. dvd 

FES=Sa-Sb 

[oiei]**;. \>vv*>mmm4 (tes 

4) tt. j<-f>t-A©y9'>a^;Ufi-tTES5i1»- 
^t-AAit^K-AB©^*; :/;MI#T E S 

(A) SC;TES (B)4ffll>T. fttt^?!/*^ 
(DPP) gtcfci). 

TES4 = TES5-k- (TES(A)+TES 

(B) ) 

= (Sa-Sb) -k • ( (Sh-Sg) + (S f-S 
e) ) 

[0 162] CCt, {fc»ktt> >f>fc:- A 
A©3fe5Sft©ai»?:ffliE-rSfc«?)©t>©-C. «sttav 
-f>K-A : If^e-AA : t^-AB=a : b : b 
&6tt. fii»k = a/ (2 b) 

[oi63]s etc. gesstifcts«m# ( r Fm#) 

tt. 

RF=Sa+Sb+Sc+Sd 
«C<i:*m£f£C4**-C*S. 
[0 164]£(c. *a*7AjR^-4a^PBS©PIK 

«c-x>-csi9j-rs. *r. c©jgs<tu-ifai7H 

0©|fi£S!KK:4il,>TSg&FES©*7-fe? hSSSSK: 

[0 16 5]H16tt. H2-C^Lfc^{fcU— tfa^. 
* h 1 0*33C7cffJ«C7jUyfcHr*>S. t©a~, h 
tt. U— !f^?!r- i? 2 8 rtK*3W*U-1f 2 0. 2 1 
43fctfcfflg2 7 4*J. H^Oftl»Xf-A±{Cfilsaft@ 

f5A2 3. 2 4 4@tftt*2 2«&£UcjSWS«2 

o 4«£p b s 2 5 4 *m*a. mmtcmmmn 

(xyfflrt) ?©X#|^tfy#lWT£«l4Ztt«|i£ 

©e*isn§<S4-cK£*tT5. 
[0166] gngSSS^Mtt. *-m2aymfoi>-*r 

2 1*|«feSti. *©R0**»2©*D*5A*^2 
4r@$rS*-C. 3KttttS2 7tC»t,»fctt»'eHfi«tf 
9. c©4*. FES*7-b? h*so<«r*J:$«:. S 
9JS«2 9 (fU^2©*D*7A3R^2 4) *. HI 
6©3fe«0«:*-£*:e*l5l{C@|ilffl|-r*i4ttc. If 
-A©4'4:»4*n*5A©4 1 'C»<t€r-HaS^4/t«>(C. 
x*|fil&c;y^|Sj©(aH«15*ff^. 
[0 16 7] C©4*. ROjttt. «^PBS2 5©P 
BSE2 5A£jSaL-a>*;rcW&©-C. «^PBS2 
5*ij8B3S«2 9i-««:|§ISly-Cfc. Hlitt-rtcHje 

snrort). *Ktas±©t-AtcttK»uncc>. 

[0 16 8];XK. a^Sfi2 9«rP-1f-'^er-y2 
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8(C}g£B5gL/d*. »l«D¥ii«:U-!f2 0*^fe3 
it. R9*£«£PBS©5SfE2 5Aatf2 5B-C£ 
WStfr. mi©*a^A3R^2 3-CIHJr3tt. #tfc 
fflg2 7K:$<. 

[0 169] Sn©*a^A}R?-2 3©{4iItt. &2 
©¥3W*U— !f 2 1 OSISKSFtcaWSfi2 9 fclifcSSS? 

■c. ^«C»^PBS2 5tC*fLr^O<^«04^«: 
fl^[S)(D@j£SBS*tfl> t FES*7Hzv hfcOKSISE 
T*. 10 
[0 1 7 0} CCT. }fi^PBS2 5<Dx^IfiJiy^ 
<D¥mWS&lt. e-ACfcl&K&ffl/fcl.*©?. Sfc 

[0 1 7 1 ] CO.t^K. 2o©*«»U- tf20. 2 

©&gPUS*tT5C4#-C*S. cn«C«tO t U-tf* 
^©ttHWfc*. U-tf/< 7^-^2 8. 3tttUg2 
7. *oy-7A5R*23. 2 4-eit£PBS2 5©&S 

1f-:J<8g«#*l#.SC4*«Jtifc4&*. 20 
[0 172] SfctC. HI 77!»MH2 0£ffil,>T > FE 
S*7*i h<om&K.'O^X»L<Smti. H177i 
MH20tt. *ny7AjR^2 3R0f2 4 4S*««3 
0 a~3 0 h®tiXM%im&fiK.TiiLtci><D-1!St>*) . 
HI lr^LfctfOi^AST. S3feSR^-<bl3ID«>©'C 

[0 1 7 3] HI 71*. 8J2©3NK*U— !f2 1©R0 
fcfcjnl/fcfc©?. R»)#4 3©5fc*nf-7AJRT2 
4©¥R{g«2 4ar@llTSftfc3&&J. FES«Wffl2 
#SI£#3R?©#«!l83 0 1 tttfKHffSftrn*. 30 

[0 1 743 L*>U SftfaKH^tCtO^O^AiU 
-if* v ^iS5eR^©ta»tta*Ji9SMiJ: 9 

[0 17 5] *C"C. H 1 8(C7j??J:3tC. c©«fi-c 
FES*?** h#0«C&S.fc$tt:. *nf *A**2 
4«B£3tt-C. mm 4 afr6©BiWt##«<e3 0 . 

l±K*SJ:$tC8iSl/. FES©*7t» hfcOKT 
S. 40 

[ 0 1 7 6 ] ate. $ 1 ©*«*l/— If 2 0 *»6©3fc© 
SJ8«COl»-C. HI 9RtfB2 0*ffll>T»9ITS. H 

i9B. mzonamu- if 2 i©R»)3fc©i8e*tTo 

fcttfifc^trfcO. »i©*ny^A3R^2 3tt. * 
3fc©ttE (jSSr^T) a»e>i':> n/a>*. 

[0 17 7] i-oT, ffi£PBS2 5TK»StlfcR») 
#4 2©4M>£SU ©tfai^AJfr?^ 3©ttM>4l*T 
tir*50. FESttffl©fc«>©?Sl©*oy-7A3RT2 
3 ©«8 2 3a r©0$n*tt. FES tfcttiffl 2 #«Jg3fc 

3R^©»w«3 o i frern/c o . *m«A>6rn so 



[0 1 7 8 3-tCr. CCttSS-CFESt^-fe? h*«0 
c«c*,*:5tc. 4Ktt1g£PBS2 5«:*ttO£tt>4>K: 
@*£3tt*c4K:J:D. *ny^A2 3 _hr©e-A«: 
H2 0Cc^-f J:^tc->7 l-Stf. BP^g#JR*i;©t- 
A(4Bt>->7 hS-tt-C. 3n©*P*-7AjR*2 3©& 
$2 3 a*>&©l!JT#a*#gMa3 0 1 ±(C**«fc5tcPi 
SEL. FES©*7-fe? I- £0 

[0 1 7 9 ] ft. i&bfcl&St^SSKfc^Ttt. mi © 
¥»{*U— tf2 0iU-C6 5 0nm^©^feU— tf> $ 
2©¥$(*U— tf 2 1 iU7 8 0nmWWU-1f 

<. 40 0nmfO96l/- «f fc£Afcgft.S2 0©« 
fi©U-1f^*ffll>fcJ8£KfciiffiT*C 4#r# 

[0180] *«w©»2©*!BBffi{c-oi ( »-r. 

H2 17iSH2 9itfceclf«B{CSiW^i*« > ±32311 

«r*. 

[01813*1 ©*ffiJ&S8«:fc<<>r tt. H 1 RVm 2 
(CTKl/fcJc^tC. miRO f *2©**(*U— »f20. 2 

i*6ffl»i/fc*4o. 4 l^^^^^ejcisi^ais 

^©tfBi^ A#F-2 4*SESi*tl-a>fc. C 
©«<t*fiJ-Ctt. ttgSKteO-Cfc. JfT2©*ai^AJR 
?2 4KJ:- 3 -C. *fflft± i;X(§*^##«fc-r*fc«>. 

*2©«g©3feKMl,Ttt > %&m&2 7 KAW-fSifc 
g*». &2©*ay5AJfrF-2 4©0;K@*r&S!4± 1 
:X0*r»$4©«-Cfc*Sfc«>. fcHtt£S«:l&*Sl±* 
Ci*«L*>ofc. *«W©*2©Hte^SStt > C©« 
&B5^.*»^T*fc«>©IBPJ-C*>*. 

[ 0 1 8 2 3 H2 1 RZM2 2 tt. *jli«&!B(Cfctf * 
36bT * d>T 9 ^OflWEHr**. fISMbU— !fa^? h 

10©«Wcttttt*. H1446CC. JJBUfcJjaifll* 

»»»iH»-c*&©-c. ax? 97? i omasum 

SiSMbP-lfa-^ h 1 0Kol>-C. H2 

i*ffli,>-cKwrs. 

[ 0 1 8 3 3 *H»»»<0«8MbW-1f3.i * M 0 
tt. »1©*3«*W— !f2 04. ®2©iNK*U-if2 
14. 3e-Affl@»rtt^2 2 4. ££PBS264. 
«fi«264. *l©*n^A*^2 3 4. *2©* 
O^AjR^2 44. g#**2 7 4*<l*.-a>S. 6 
5 0nm«-CiasrS*l©**«:U-1f2 0 4. 7 8 
0nm^-C|6|gr5»2©^(*b-!f2 1 ittifilSE 
iS3h-C«,>i. 3tr-Affl@««H^2 2«. h^9 + > 

ysdffliffl©3t-A*4i;s^s. «^pbs2 5«. 

<B56K-AX7'>;7fffi2 5Ai. 5«ffi2 5B44W 
•T*. »l©*Od/7A3R^2 3tt. »1©**»U- 
1f2 0©3te-A«:@»rl/r3i(HR^{c3l*. »2©* 
a^7AJR^-2 4tJ:»2©*«#U— tf2 l©#tf-A 
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*HtfU-C3*jR*27tCi!l<. 
[0 184] ttc. $8l©*ay5A38T2 3tt. ffll 

SS2 9 1 m&sti. s^PBst. -&ttmm% 

$t\X^i>. SS2©*ad^AJR*2 4l;J:a9JS«2 9 
2<D±(M(C^fiSStiri>i. C®%e?i7T ?zf<D%M 

[0 185]*(C t ||ttSX? > .rX»*||£-rft#&tC 

-C**©?. &»{tU— Ifa-? h 1 0©«tlK-3l>T 10 
©*8ft9J-r*. 

[0 1 86] m«. SfiJ?3 0. 6mm©DVD*H 
£-fS«£(Ctt, 6 50nm«©»l©*3«tU-t»'2 
0*>6tMfUc36fcr-A4 0tt. @ST«S^2 2«r2fl 
L. 19£PBS2 5©<I36t-AX:7'';?*ffl2 5A. 
«6«t2 6*i8jlb-t. 3^-fU>Xl 1*>*H3JU 
>X5(CJ:»). S«J?30. 6 m m©36? : j 

[0 187] *(,"C. 5S»)36tt. (B36t?-AX:/'; 
®2 5AiS«ffi2 5B-CS«3n/c» > 3U©*ai/ 20 
5AjfrF-2 3?ia$T3tt. SfS2©*ay7A5R*2 4* 

[0 188] *fc. SK&Sl. 2mm©CD*J?£? 
*«£tCtt. 7 8 0 n m£©SI2©iNK*U--1fjfrf 2 
l*><=>Hii*l/fc36e-A4 1*1, 0}f^2 2-C3t- 
A(C»«ISn. tg£PBS2 5©<B36tr-AX:7''j7* 
E2 5A. «S«2 6£iSai/T. 3'.M-irU>Xl 
l^*t«)U>X5«:J:»). SRJIS1. 2mm©367^ 
X*6BKi6363*lS. 

[0 189]^IT. ROtt. Kt-^'J,* 30 
E2 5AiSWffi2 5B-CSW3nm ti<o*ay 
5AJfr?2 3*fijIU »2©*oy7AJR^2 4-C@ 
tfSftt, 36fcfl82 7(Cig36;**i*. 

[ o 1 9 o ] c c-c. 3 M-umwsim- 2 2©«fiB 

tt. ±E»lHiBB®-Cflit>A:t©tHO"C*i. 
[0 19 1]»l©*oy9A*^-2 3tt. »1©^» 
{*U-!f 2 0©«fi©3feK»l/"Ctt. ± l&HSWJgUH 
«<. »2©*»»W-1f2 l©«fi©*(C»tm 
0*»$*iS< fti«fc5«:»S3«:ga3E3txS©*ifi 
l>. «fc. 82©*ny9AJ&?2 4tt. a»(C. 82© 40 
Wf*U--!f2 l©iftg©#tC*fl/Ctt. ± l^@Jf» 

Ttt. 0a^j^<fcSJ:5&iK&Stt:Rj£3tia© 

[ 0 1 9 2 ] * fc. &*D AjfHP ©Sft aa**** 
±JI:L/c»a$©*ff«:»«rf4Ci*i-C# 
5. H2 2tcjpT«t^K:. 3J2©*ny^AJR 

*2 4£»lBSfi2 9 2©TIIKC0fiRU SlO*oy 
5 AJR* 2 3K J:«f| 1 ©3£i*f*U-- «f 2 0©36©@$r 
36*«. 82©*ay5AJR*2 4*jljil,&l,>J:5«Cl» 50 
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[0 19 3] «£PBS2 5©PBSffi2 5A©8t4 
tt. m 1 ©SUSJBSSTSiW Lfc-flJ© J: 5 (C. 6 5 0 n 
m#©Sjn©¥i!H*U-tf2 0. 78 0nm#©!&2© 
^<*U-^2 lfr6©fi#©iggK:ttLr. PIKIi 
(2(2 1 0 OKjgflU S<B36tt««l 0 0%£#T5d 

[0 194] *fc. jgfi«26tt. «£PBS2 5©_h 

U— !f2 0©»S«C»L-Ct>. 7 80nm8©3l2©* 
*f*U— !f2 l*^©»!S(Cj*Lrfc t l/4*«Ri 

[0195] iot, P35r©*j»*>6ffl»OfcP«}E© 
36 (01 tf©x^lSj©aS(B7fe) 4 0. 4 1tt, 4#© 
l»gfi2 6-CFq<B36CC3ft. 36^v AKAWT 

5. B?936tt. HCf4#©l«gfi2 6fcASfL-C. y 
#|SJ© 1 fi«<B36 (S<B36) (C&-,rPBSffi2 5A.fc 
SW®2 5B-CSH$n. &*n*:7A5RT2 3. 2 4 
(CAItT*. 

[0 1 9 6] (SO, m®*a*9A*?2 3&&3tttlil 

g2 7©«j§i. ^-^m#«di!*i«:oi,>-c«. a 

6. 07. HI o. an. HI 4&W31 sim^x 

miviti*m*mmifi> *©**««?**/<:£>. * 

-x>r«. 36#ajS(c2 7t<:*ti,-«fn©*n^A3R 
^2 3 tncMiciratvcot&ftift i ©njfijgffii 

[0 1 9 7 ] *K. *a^7AJR^©3IS[K:-5l»-CSiW 

-r*. ±KJBifSt«&«£K». fes©*?*? us 
wcx'-cunirt. rantctt. mxiuBB&Rfli 

[ 0 1 9 8 ] *T. «l©¥*{*U-«f2 0 *H36S 
tt. *©RO36 ! &»l©*ay9A3R^2 3-C0ff3« 
r. 36«lfflS2 7tcm>tett»'C8ai*tf5. C©£* 
©FES*7te*h#0K:fc*J:5<c. 8tePBS2 5 
i-H*r««S3£Shto8W««2 9 1 (0*81 O* 
Pf5A8*2 3) 4H1 8V7fil,tc6-mK®1iB& 
*Ztt*>IC> t-A©4»4>t*oy5A©^tJ&- 
a3tf*fc*>K. x^iaiRCfy*lSl©(aHHS*ff^. 

[0 19 9] C©t*. 364 2«»2©*n^A3R^ 
2 4 *j§jll/Ct,>*ft:W&©-C. SWS1S2 9 2 ©ftS 

[0 20 0] tbr. tt^PBS2 5i-»r««H5E 
S*ifcS9JS«2 9 1 ©tt!B«:@«l/A:ttJ!CC. »2© 
*3W*l/— WR^F-2 l*«363-tt. R*)364»2©*a 
^A3R^2 4-C@«r3«r. 36«aS2 7K*<. « 
£PBS25tt. »l©*ny5A3R^2 3 4ifc{C. 
* 1 ©*»«: U -If 2 0 (C» ttUKft 4 J: ^ tCWS 
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Sft-a>*©r. w 2 ©¥*(*!✓ -if 2 \o%ul*h,x 

[0202] C©«fc5tC. 2"5©*iftU- »f20. 2 

i*>e>©e-AK:*fu %&b-c®m%&m2 7 ± 

©fiBIBfi4tf^Ci*ir*4. elate* u-1f* 10 
yfO&MSmP. I/— *><»*-5?2 8, #tfcffi£2 
7. *P??A*?2 3. 24. 8£PBS25©ffiS 
*>flK(C&H#*SiS£-e4> t 838tc«fc»)S»ft1f-# 

[020 3] tfc, $&l©*S6J&S&©<fc5tC. 
n*7AJR^2 4#EB;**TT:i>&<,>/cA. tmtcis^ 
X. *mti®tT%ifim.1t?> *N3jU>X5©ffl0ftfcS 
«r. i&kS-eZCtifiXZZ. Zbtc. fflg8CC©#*ci 
2 4*iEH3n-CI,>S/cJ6. @*r$»35 

c©«t^^«t«tt. rate. ^b>xw9**s# ! 2>s?& 
[ o 2 o 4 ] *m}<om2 ©nft^ss©»d©it fiS 

ccoi>-c. 02 3 4<fcfcKf*fflKSi9rr*. ft. ±sen 
2 1©«fiE£^-a5»tCttR-^#*ftL > -eotftw*: 

[0 20 5] 02 lRWa2 2©^ffl{bU-1fa^, h 

1 0{C*JC>ttt. mRtfSJ2©*oy-7Ai&*2 3. 

2 4 ^KB* ±ffl©ffl£ P B S 2 5 tfSl ©* 
0*5A**2 3 £. ^TSaEUfca. 30 
l>.i:5«:@5£t,fctt5g-c. TfflI©»2©*a^A3R^ 

2 4«raE^4£«*J*-5A:. Cfttt. StSErfe^i*© 
§SB#8»tK:&0. »Kfc«0<fc*±C>5fP«±©|B! 

tec. c©«&raH^*«?^rifc«)fli 

[ 0 2 0 6 ] 02 3 tt. 43gfc£j^&f©ft&©S$t<t 
I/— tfa^, h i or**. 02 loaSHtU— tfa- 
9 HO£R<cSjS«. 02 1©ffi£PBS2 5#. $ 
1©«£PBS2 5 l£ffi2©tt^PBS2 5 2{C»|* 

[O2O7]Sll©«£PBS2 5 1©036tf-AX:7- 
•J>> <PBS)ffi2 5 1Att. 650nmS©»l© 
0tC»LT». P<B**««1 0 0«« 

l>*. PBSffi2 5 1Att. 7 80nmfO®2 

©#S!H*P-1f2 lKWU-Ctt. PffiifeKtfS<B#*« 
«1 OOKaaTSflmmfcWUa**. 
[0 20 8] f&2©fi£PBS2 5 2©ffl*t~A^^ 
•)?MPBS) E2 5 2AB. 4>fc<4fc. 7 80n 
m8©£2©#3K*U-1f2 lK:*tl,Ttt. P0#£B 50 
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tiioo^isau s<B**«ai oo%sit-rs<S3fe 

fcttfcWL-CfcO. 6 50nm#©SBl©¥i!i&l/-1f 
20KMI/TB. P«i(6SVSffl3fe4aSl 0 0963* 

[0209] *fc. «S«26tt. «£PBS25 1© 
JbffiK:l£SH5g<*ftT*s»). 6 5 0nmSO»l©$* 
(*U-1f2 0©«g«:*tUrfc. 780nm^©»2© 
i£|<*l,-1f2 l©«fitC*tOTfc. l/4«gffi±t, 

[0 2 1 0] mi<D*ntf7&$&-2 3tt. 2WS«2 
9 ltC^Sn-CfeO. * 1 ©¥*§(* U-lf 2 0 ©fttf 
-A£@ftUT#t*aiS2 7K:i§<. *©j39ia«2 9 

ltt. 8J1 ©&£P B S 2 5 1 ©Tffi«C. -<TC|g#@ 
SStX-CI,^. S82©*ai^AjR^24tt t 3 
^Sfi2 9 2CC^3nTte"5. m2©*«f*U-if2 

l©#e-A£@ftLr. S*sR^2 7CC3K„ -t©S 
WSfi292tt. IB2©ffi£PBS2 5 2©Tffi«C. - 

»ximmj£ztixi>?>. 

[02 1 1 ] (88. 5&lRE/$B2©*ai'7AJR^2 3. 
2 43feVCC3fetftaii82 7©»jS<t. 1f-tf<I*l©1&tii£ 
iCCOl^ttt. 02 isc;02 2i^i;-c*i©T?. -e- 
©iftw^r^BS-rs. 

[0 2 12]*tC. *a^-5A^2 3. 2 4©glSECC 
-X>"CiM»-*. **\ SS2©*iSf*U-1f2 1*16* 
-eOROft*. !&2©1fi£PBS2 5 2©fil3fct 
-AX^';?3rSD2 5 2A-CS*3«/ca. SB2©*a 
^A^2 4-C@»rS*r. *(*mS2 7K:iS<. c 
©«.«-C. FES*7*7 h#0{C&*J:5«C. &£P 
BS 2 5 2 i-ttrSS@5£3tl/d8WS«2 9 2 (BP 
*>S&2©*U^A3R*2 4) £0#|fillC@fi3i£-«-£ 
iifctc. e-A©*^*^^©*^*— 8c3 
ttStofcCC. x*F6lSOfy^fiJ©fiiaga5^f!>. 

[0 2 13] C©£*. 3S2©¥3W*U-1f©R»)3fc4 
3«. »l©*P^A3R^2 3^»1fi^PBS2 5 1© 

[02 1 4] -tl/C. tt^PBS2 5 24-«rC«SrH 
Jg3*lfc»B««2 9 2*. U-1f/< ?^-J?2 8Kft ^* 

«asr 6. *©a. » 1 ©*»»P-!fjR^2 o ^. 

R»)*4 2«r»l©a^PBS2 5 l©fl«^ - 
-AXy!/?ariB2 5 1A"C. KWS fBl©* - 
oy9A*4 2 4-C@ilrS-ttr.'3tlftHlg2 7(C*<.'^ 

29 1 (IPfe»l©*py9A*-T-2 3) *e*l5KC@ 

4*HSS#Sfc*{C. x^Sj»c;y^|fiI©(4Hiafi* 

[0 2 1 5] C©<fc?{C. 2-?©^(*U-1f2 0. 2 

i«>e»©t-A{c*H/. m.Lxm^nems27 ± 

-C©ffiaW8«:ff5C4*i-C*i. chtcj:*). 02 1 



(16) 
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tiitcitvtj:< . mztitcm&omsp b s 2 5 1 . 

2 5 2Ktf*ai^AJ?5T-2 3. 2 4*. U-ifz-ty* 

Ci*lT**fc». MMtU— h 1 OCDfiStt 
ftfi±«*tt-5C£#-C#*. 

[0216] mmnmitBictifi-cft immmB 

!»£UT. 02 4flM02 9lc;jVffl|lifcfc**. 
[02 17] H24©SI8MtU— !fai 5 h 1 0(C*$l» 
TB. 02 3<D*SlftU— If:*-? H OCCfcttiSIl 

s^»2©*ciy7AS : f23 i. 2 4i*5. -e^n 

SB1©«£PBS2 5 l©J5*fffi2 5 1 B4. IB2©« 
£PBS2 52©J5*fffi2 52B(C. £84M*ai^A 

[0 2 18]*fc. 3e-AR§IS$Ttt*2 2<>. IS2© 
!S^PBS25 2©lS^t-AX^y ?*ffi2 5 2A(C 
»«3hTt»S. Cft(C«fc»). H23©aW*fi29 1 
Rtf 2 9 2 #MK?ft *fcJf>. MdftCMttT C tlfi 

[02 1 9] ft. 81Rtf»2©#n*7AJfrF-2 3 
1. 24 1©PIE«. 02 3©»lRCf^2©*ni'7 
AjR^-2 3. 2 4©SiSil5lfilr**o 
[0220] H25©mSfbU— »fa-? h 10(Ctel,> 
TB. 02 3©£8<bU-- !fa-, h 1 OtCfctfiflft 
t-A^^';-^I2 5 1A. 2 52AftWT&1g£P 
BS2 5«rfflt>T(,>*. 51*02 5 BB. 650 
nm#©& l©*i!|fcU-1f2 0©3£*B«1 0 0%5 
8*U. 7 8 0nm^©m2©^««:l'-tf2 l©7fe*2 

[0 2 2 limi©*ay7AJR^2 3B. 2WS«2 
9 l(C^fiE3nrt,»i*i. JSWM©»2©*ay7A3R 
*2 4 1 B. 2WSS2 9 2KJf5fiX3ftTVS. C©8 
WSS2 9 2B. SI2©#D*5Ajfrf-2 4 1#«£P 
BS2 5©5«ffi2 5 BtCffif J5MS2 5B 

[0222]&(C. *ny9AjR^-23. 241©WS 

tcoorttwr*. sr. sti©**(*u--!f2 0(c*t 
l/c. FES*?** h#0tctra<fc5«:. 8£pbs 
2 5&. j§9!S«2 9 1 <ip*ft l©*py7AJR* 2 
3) ftetfflKBCBiBriitfctC. K-A©(W>i 
*oy7A©*4*-aseS/t»K. x^R^y* 
lSl©fiaB85K«f ^ . * Ur. tt^P B S 2 5 ft U~tf 
'<**-i>2 8KJ8*B£l/fc«. »2©*»«=U-!f 
2 1<C*tt/t. FES*7-fe* h#0KfcS<«K:. 3 
WS«2 9 2 (HJ*SI2©#ny5AJ|HP241> ft. 
K«ffi2 5BJ:T@<5RtfWfM!>;*-l*-C. HKfttf 

[0223] B2 4©J:5&t»fiE-CB. «£PBS25 
©ffljfetr-Ax^i; -yifffiK. *ay-5A3R?-ftfpr)ii 

K*5(,>tB. SI2©*ai^AJR*2 4 1 ft¥SB©2"B 



SK2 9 2{CfP»f 4Ci*i-C#Sfc*. &£PBS2 
5 ©fiffitt«:|S)±3 tt* C i#T 1 S. 
[0 2 24] 026©SI»<bt/— tfa-? h 1 OB. 0 
2 5©SI8Hbt/— tfai? h 1 0tC*m*lg£PBS2 

5 vmi$.ifi'j>txm$ titcms p b s 2 5 ft«*.r t> 
5. c©g£PBS2 5tcfci,>T. (e^tr-Ax^y? 

*02 5AB. 65 0nm$©SfU©*i»fcU— tf 2 0 
RU7 8 0 nmS©S2©*»*U- if 2 1 tCftLT. 
P(@*ftB«l 0 0%8flU S<13fc£tH3:l 0 0%5 

io 3*-r*#eft*ro-tt,>.s. tic. <B#e-Ax:/y 

(PBS) 02 5 BB. mi©*3W*U— !f20©*«: 
ttLTB. ^fc<±fcS(B:fcft««l 0 0%J®HO. * 
2©¥«#U-1f2 lOfctcttl/O*. 4>&<£fcS03 

3t*(isi oo?6aa-rs^i4ftWL/ri.>s. $e>«c, 

53*02 5 CB. 4>&<£t>S2©*iS8:U-tf2 1© 
3fcCC*H,T. ^&<£<>S<Itf©#ft«til oo%iSfl 

[0225] ®l©*Oi/7AJR^23B. 89jg«2 
9 I«c0fi!c3nri<»**i. 53430©»2©*ny?AjR 
20 ^2 4 IB. jSi»S«29 2ttJ&fiXi*tVCt,>*. C©jg 
WS«2 9 2B. «£PBS2 5©58*02 5C±tCE 
g3*n:<,>*. *py5A5frF©SSSE(C-oi,>-CB. 02 
5{C^L//c«tfiX£P)C-C*'). ll«©flMllftJ9*C<!:# 

[02 26] 02750*0 2 8 ©*8l{bU—!fa-7 h 
10B. 02 6©«8Wfcl'-1f:xi? H 0«Cfct*-S« 
£P B S 2 5©»fiSft§^{Cia[JRfbU/ca^P B S 2 5 
ftffijftl**. C©tt£PBS2 5fc*5t,>-CB. 02 6 
VniUc^P B S 2 5©PB SE2 5 B5tf58*02 
30 5C**58*02 SDK&jifbSftTt,**. C©S»ffi2 
5DB. 6 50nm*5©SJl©¥iSttU-ir20K:*tl/ 
rB. SfljKftOIZl 0 0%SWU 78 0nmS®S 
2©^NK*U--!f2 1 {CW1/-CB. S<B*ft«iti 1 0 0 
%2iiT*fcttftlri,-a>*. »l©*ny5A3R^-2 

3B> m&&29 ucmmtiz-u. mm<mz 

*B>f5J»tt2 4 1 B. 89IS&2 9 2 CC^ttSh? 
-7 *»0 . C <D%mWR2 B S 2 5 ©53*02 5 

; f D±«:EBsnr<r»4. v.v^j.^.,.., 

[022 7] 02 7©«aR<kU— !fa-» HOTtt, 
40 RStS*oy7A-C**»2©*oyvA*f-2 4 1 
"«?l!««2 9 2tC^«/«^PBS 2 5©®W0 

2 5D(c^r&S(c^iS3nrc^. ctucwo. 02 
8©*8MkP-!fai7 h 1 0.rtt. »2©*ay5A 

jRiF 2 4 1 mmm 92k.*m?>. &mz 5 d 

KSrt-*ffi©g^i!l©il{c»fiSShrt>4. 02 7©« 

l««Ctk-<-C. 02 8©«US©**1. »1©*?W*U-If 
2 0©RfJjfc4 2 4. »2©*»(*U— !f2 1©R*)* 
4 3i*J20fl«JCC»IKl / ^r<. &*oy5A*^2 

3. 2 4 i©@«ftt^©tr?^fcA*<-c*4©r. % 

50 WtW— !fi-» H 0©«£ttft|fiI±S*iC4*i-C 
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**. 

[0 22 8] $6(C. H2 9©*S<bl/— V*-? b 1 
OtCfcHTW. 02 7Y^OfcfllfiK{C*sW*lfS2©*n 
y?A3R^-2 4 l©ftto»)«:. 3S«M©f82©*cii/7 
A3R^2 4*sffll.>6nri,^. m2<D*0^7A^2 
4;W&S;<**-ifc®pjg«2 9 2©£#ffi2 9 2 Btt. 3 
9jS«2 9 2©j8iftffi2 9 2 A«r2B8LT»2<D^oy 
7AJR^2 4-cmffS*ate^4SWL-C, #fcfflg2 7 
K.m<. ZOWMtiZULtZZtKii*), SS43S*n? 
7Attt<t<, ffiHS^P^Afc. SHBS2 5D«rW 10 

^iiB^ftsn/tffi^PB S2 5 ta^fc^rsffl-r 

[ 0 2 2 9 3 ft. *a^7 AJR^DpjgtC-^-tK. 0 

2 5K^Uc«toUlalD-C*»). PJ8©$»IH£»*C 4 

[ o 2 3 o ] *mKDM3<ommmtcm-c. 

[023 1103 OROTa 3 1 tt. *|£6fi^.««CteW* 20 
1 0 ©fllliSJyfl-tt. 0 1 4 4 fc K±ft Lfc ±iB3& 1 

ng-r*. arte, ^sftu-if^, ^ 1 occ-oo-c. 
H3 i*ffli,»-csiwrs. 

[0232] *HJ60Jg©^a{tU— tfa^ ,HO 
tt. IS l©^*^— If 2 0 4. SI 2 ©***<*!✓ -If 2 
14. 3tf-Affl@$Ttt*3 2 4. SU©*n*7A}R 
*334. »2©*a^ASRT-3 4i. j89JS«3 
5. 3 6 4. :fcl*aig3 7 4£«;tT<,>*. 30 

[0233] 6 50nm*rc»H-f*liri©¥i5#U- 
72 0 4. 78 0nm#r&lgT*#2©¥i!W*U--- ? 
2l4tt. jfifcEHStVCO*. 3t-AIijlr^3 
2tt. h9**>y*IJ8W3©3tr--A££CStf.&. St 
l©#P$<7AJR?-3 3tt. g 12MH&2 ®m#l<- 
1f20. 2 l©*t-A4@lTrS. 82©#P 
9v AJR* 3 4 B. M 1 ©*P 5^ AJR*3 3T@*rS 
*lfc#©5%. *20¥Vftl/<-ir2 1©#K-A©# 
*0JrL"Cg#**3 7 (C*< . » 1 ©#p AjR-f- 

3 3l3a9!^3 6©±ffi«lK#lfcStl. »2©*ay 40 
9 AJ&f3 4RtfH*T«HF-3 2 B3913&3 5©TTHW 

[0234] C©Jte»fT»^©3t8S(©«JiB. 
03 4 4 fc{C±j£Lfc* 1 SgfeJfaB©fc©4|iSID-C*S 
©■CKWttSSSr*. 

[02 3 5] 3C(C. S«t4it7 r ^^i'6A. 6B*J?£ 

b»40c-c**©-c. *swtp-ira-? h i o©« 

fi6(coot©*8iwr*. 

[0236] W*tf. SfiffSO. 8mm©DVD«:W 50 
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&f*«£tctt. 6 5 0nmS®Sl©*i«:U- !f2 
oa>6WHU/c*£-A4 0tt. @aH&*3 2£Sji 
O. IBl©*Dy7A3R^3 3CCA»JLri51»r3ni. 

[023 7] -tL-C. R»)*tt. JBl©*P?7AjR* 
3 3-C@«t3*1. 3f2©*P?7A$frF-3 4*j§iftL 
r. *^fflS3 7tC^34aS. 
[0 23 8] *fc. S£J?i*l. 2mm©CD*B£T 
S«£CCtt. 7 8 0 nm#©&2©¥i!K*U-1f3K?2 
l*>6{H«bfc3fef-A4 1*1. 0JrtS^F3 2T3K- 

Atc^asn, ®i©*o^7AjR^3 3KAi4L-cii 

**6BCC3g#3fa.&. 

[0 23 9] *l/C. B?93fctt. ^l©*ny^A^ 
3 3-C@ff$n/c». S2©*ay7A^34-Ct§ 
frSft-t. Jfctfcffl83 7KJ&£i5ft.S. CCT. «ga 
tt7^-?* 1 2*3 t-AfflHJfttT-3 2©«fi6tt. 

J:is»iH«»BJSrffli»/cigSjitRrA-^f i 2*3 
e-AJBGttrtg^ 2 4^CC*S. 
[0 24 0]JfU©*P?7AjR^3 3 tt. 311 ©¥$ 
(*U-!f2 0©jgS©*K:*tU-Cfc. 2J2©¥iS(*U- 
1f2 l©jgg©3fc(c*tL-Ct. leWr**.!: 5 

g93Esn-ci>5*i. -e*i-ett©ififi#g&s©-c. pas 

[024 1 ] i&3 2ic®ftm>mQ*m. 032*. 
suc^nd^AjR^ss-c©!!*?*©^. *mm 

1 ©¥«# U-if 2 0©Jfe«r. 4 8ttSft2©¥3*ttU- 
1f2 l©3fe*^b-Cl>4. gn©*ny5Aj&7-3 3 
tt. JHl©^i»«EW— !f2 0©3ttC»l/-C. ffiBWK:* 
Mim 7±©Q.^fC«jfr*J:^K:i9tf3li-C(,>S. 

[0242] C©4*. J»2©*aMtU— !f2 1©0« 
*4 8 tt. @Kt*4 7 {Cjt^T HDrftKtf** < ft 0 . 
»2©*O^A*?-3 4*Jft(,>»^. *B49«rfc£ 
*te». ffi«ttJWfettlti83 7±©Q^i*i&-ftlfcPj4i 

[0243] *«WS 3 7 *«ffl-C*Jffl-r Sfc»(Ctt. 

• AJR-f 3 44K»r. HiWfc4 8%Sy@»rS-ttSCi 

«:<fc»). Q^Ksyfe§e5«t^(c-j-*. 

[ 0 2 4 4 ] » 1 ©^*«:U-1f 2 0 ©3fe{C»Lr«. 
®2©*n^A3R^3 4©0^@ft)t (j8jI3K) «:« 
fflf Sfc»R»l/ftl>. »2©*P^A3R^3 
4tt. »1©*3»(*U— tf2 0©3&C#LTtt. HJtU 

[0245] 'X«C. » 1 ©*n ^9 ASR^f 3 3RW3fetft 
ttS3 7©«j£4. *-^«^HJ)*ilC-?C>-CttWr 
*. 03 3RV03 4«. ^l©*a^AJR^3 3 4 
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maS3 7 ©^*W&tK*7nt,/c 
[0246] 03 3 5 (C. *a?7A3R*33 

«. ItfixtQk, 6BcD7yr;u*|S)«:ta^-r*x 
#|in©#«l«3 3 1 £. h5?f^l6j«:tlS-r*y^(Sl 
<0^«4e3 3miKJ:-5-C. &Jg3 3 a~3 3 c tC3# 

[0247] SifejR^tt. »H«3 7 1 -C£*8t«3 7 
a. 3 7b{C#»$ftfc2#Slg#SB*4. 8<i©£* 
«S«3 7 c-37 j ftTOS <&S3tta« 

*>^©ai^**n-ensa~s j £■$-*) . 10 
[0 24 8] m*.\i> DVDim&tzta^ s&i© 

^(*U-1f 2 0 frfcffli* Lfc:£©#;-f * * 6 Aj!p6 
©ROft**. fSl©*nf5A3R*3 3{CAI«-*. 
[0 24 9] *t&U>X5{Cj: *j|y6tf- Atf. 3fcr< 

£tC t At*L/ct-ACD^^01cr>*oy7A3R^33 
©«« 3 3a -C@Jt 3 2 3 7 

a. 37 bOft&mt 7 1 ±tcSS#U » l©#n«^ 
AiR*3 3©®$ 3 3 bT©|51*f^S^^3 7 d 
«C. Sl©*ny5ASR^3 3©^3 3c-C©llST3£ 20 
*^^#3 7 cKJIjfc-rS. 

[0250] v-Kami. ±ta» i sus^fflrrsiw l 

tcU&tWl&. Sa£Sb£flH>-C J/>*0l^-f7x 
9i>tt{Cj:i7*-*^||«# (FES) 4, 
FES=Sa-Sb 

[025 1]*/^ t? h«f«*iseiH3hfc3l&7 r ^i' 
6 A©H^«Ctt. SciSd ©m#©tttBM©s:<b* 
t&ffil/T. (&fl£ (DPD) &(Ci-5 h-5 7+>y^H 
mi (TES 1) **$ffl-r*C4#-C*S. 30 

[0252] fcjW&liSStt/c^-f * * 6 A©tg£W:. 
?9S/*:/*&K:J:«h9 9*>*llttfI42 (TES 
2) 4. 

TES2=Sc-Sd 

zctwcsz. 

[0 2 5 3] IE»3n/t««©# (RF@#) 

tt. . 

RF=Sa+Sb+Sc+Sd 
tcfcO c±#-c*S. 
[ 0 2 5 4 ] JKtC. C VZB&rZiSfeiC-o^xm* 40 

*6B*>6©R9jfe#. »l©*a^5A3R^3 3-CH 
IffSiVC*©**]!^. H3 3*©3fcK4 9K:e-A 

[0 2 5 5] -fcC?. SS2©*n*7AjR?3 4rc© 
t-A*@tfStt"C. H3 4tCiS-r«fc5(C. #fctfjg3 
7©g#Jfr?-KAWStf*. Jin©*n*5AjfrF-3 3 
©««3 3a-C@l>r§tite^ t 2#«£jflfi83 7 
a> 3 7 b©»««3 7 l±{tS!3fcL. Wl©*oy^ 
AJR*3 3 ©««3 3 b TXDmVTjUfi&mm 7 d SO 
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K. »l©*a^7A3R^3 3©«fi«3 3c-C©@ff3fe 
<H3*£#3 7 etc****. 
[ 0 2 5 6 ] 82©^i§fcU— !f 2 1 ©JfcfCOOTtt. 
3 tr-Affl@fftS^3 2«U:»M-f >fcr-A£2o©-* 
^t-AA, BCC^»|3n-Ci,»S. C©fc«>. «^3 3 

a -chJt <* n/t-y-T' a ascx b 

37 f £3 7e(cg*U gri©*ny7A3R^3 3© 
^3 3 bmffiSttfctf^e-AARtfBa^ft^-l 
S#ft«3 7 j £3 7 itC^U. 3n©*Of7A5R 
*3 3©&#3 3 c rHffSWc-^e-AA&tf B# 
**-e*S#f!ig3 7 h 4 3 7 
[0257] (FES) «. DVD 

FES=Sa-Sb 

tU: 9 &ffl-r*C £#?**. 

[0258] ttc. hvv*>itm£{m6 (TES 
6) tt. 3 tf-A&tCkO. 
TES6 = (Sf + Sh+Sj) - (Se + Sg + S 

i) 

tCfclfcaiTSC £**?#£. 
[0 25 9] W$rf'jV*.7)\, (DPP) 

z>b7-j*>?m&mm (tes7) £lt. 

TES7 = (Sd-Sc) -k • ((Sj-Sh) + 
(S i-Sg)) 
it*tHf*C £#?#*. 

[0260] CCt, 0$*ktt,><>f>e-A£U-7'tf- 
A©^K©»U«:«iE-rifcS>©t)©t? > SSKfo&V 
-Y>t-A : ■^T't-AA : -!f^tf-AB= a : b : b 
&6t*. «ak = a/(2b)TM. 

[0 26 1] <??»«:. SESStlfctlHam^ (RFM^) 
it. 

RF=Sa+Sb+Sc+Sd 

[02623 ate. *n y 5 AjR^©sasKot»xi»w 
T*. ±ffi»lSU60JS40tt. FES©*7-fe:,hBS 

[0263] «r. «1©¥**U-If2 0*8*3 , 
*. *©H0**»l©*oy9AJR^3 3-Cia»rS-e : 
"C. #t*tti83 7tCilK. COttfflW. FES*7-fe» 

A©«t>4>£*n*7A©«tM>£4Ha3^fc«>K. x 
2n6lRtfy *|6l©(4HSaK«:tf 5 . 
[0 264] C©£*. *4 7«m2©*oy^A3R^ 
3 4«;SjAU-C(,^/c(^©T. 2WSK3 5©ttSZ(c 

[026 5] *l/C. aWS«3 6©tia«:@3tLte 
». »2©*«<*b-!f3R^2 l*»3tStf. R03fc* 
SH©*P^A3R^3 3r@ffS«-C. *2©*BJ/ 
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7AiR*3 4tt:iS<. Sfll©*0 2/7ASRT3 3tt. Sf! 
[0 26 6] *CT. ®?&g«3 5 <B|J1*3I2©*C1 * 

7^58^-3 4) *e#iaj©iHH£. M^tcx^rsjsyy^ 
fi©W£tt©»S?K:«fcO. 03 2©t-A5 0©H*r 
ftS^SSSLr. FES*7-fe* t-fcOtCSHTr*. 
[0 26 7] t©<J:5{C. 2o©40!|#U--!f2 0. 2 
l*>6©tr-AK:*tU tttLL-C<i»i|{C3t^ffiS3 7± 10 

v7<mSfflte*>l>— >r><vtr-V>2 8. ifclfcfflg3 
7. ^o^vA}R^3 3. 3 4©{4B«>aS{C&M#* 

[0 26 8] !*£>«:. *»W©»4*te»98{COt,>-C. 
03 5Rtf03 6<t£fefCiftlBf*. Cftti. SU7iM 
IB3|US0SS-C^L/c^»{kU— tfa^., h 1 0*J8l> 

tfsR^ l£»ffl;fcU-1f£U CD-RKD 20 
- R Wfc i'©iei*Rc;B^«rtf 5 JfetT » * 7 » 

-r*fc«>©fltfij-c*i. 

[0 26 9] tr-tfm^fcfflfCML-Ctt. 015££fc 
KJd^fcmSMtigB&IBWUc. TESCCDPPS4 

^i/te^»«c*»i>rtt. fvx*#3©ji<,>*jitiE-r 

*fc»CC. &gj«R7;<-** 1 2£-ffl©^E0tt 

[0 27 0] C©«£. m«J63fc&fi:©«U>DVD 
SK^fo-tiT. aiM-ai^Xl lONAfc&St-r* 30 
4. CD*tc*fur«. iftfiaiRr l 2tc«fc 
0. JUm&a •/.><-* u>X©NA#/h;*<**. 

[0 27 1 ] CD-R3©3e»fw;*4»K:tel>-Ctt. *t 

«ju>x©aiw*«***<-r *©fc» 

K??£#J§©C D - R OMJB3fe t»>r» ^{Ctfctt . 
3!M-*l/>Xl 1©NA£**< l/T. 

1 0 2 7 2 ] Jj4©l& 1 3 mB&IXIt M r> * 7 

i o *ffl(,»-a»sfc«>. c Dj&©#?j&ts«B$K. 'a y 

[0 27 3] *C-e. *f&tfc#««:*a>Ttt. CD-R 

*c d - RwtiZomsLvn&ztf » 

[0 27 4] 03 5tt. 01 £0®. DVD 

*f?£-f4»£©Jfr?»4iSU-Cfe»). iB8HbU-1fa 

i^no^mwuM. 3'^-*u>xn-c so 
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*2 6ACt3l#;*tt*. 

[0275] 5W#tt. SCfttHSi0S©*1s§i!a a Q*ji 
ot. aWHfcU-lfAi? h 1 0©#fcfflg (±&Lfc 
#1*W{B2 7. 3 0. 3 1 *fctt3 7)tCjg3fcSft*. 

[0276] 0 3 6 (J. CD- R-*>C D - RWft 
£©f5»K<m£*tf5«£©3te¥S£^l/T*9 t |§J 
G<«S{kU-1fa^v H 0*>e>ffiHLfc3fc£. n y 
,rf-*U>Xl l-CW#KbT. CDffflSW^X 

3 9 rftTM x ? 6 b tag*;* # *„ 

[027 7] SHjfctt. ff C^£Rtt©£?9U , a«i 
-9-C. £l«<tu-!fa~? h l 0©*l*fflgK:|g*;*ft 

[027 8] CCt. *tt»U>X38. 39*0»)8*. 
*C£«:<fcf). HHW?C3 , J^-*l'>Xl 1©NA£ 
CDJrct£*T*£<,>54>©"C*>*. DVD3ffl*t«JU 
>X38©«a&SJ:0. CD**r«5U>X3 9©W«!lg 

XI l*ffll,>rCD«©JfeifiJffl5a)^*rfil±$^SCi^ 
njfife-ca*. 

[0 27 9] *MJ»U>X3 8. 3 9©WStt. JSttttf 
47©2 U>X79?*X-$4 4<ci'4fflV»iC<k-C 
3Nfe£tt&. HHWft. U>X©NAtt. D 

VDS-CO. lUS, CD^-CO. 13-0. 1 5SK 
{CS5£f*©*iftl,>. 

[0280] *H&u>x*&a«ci,-c. 3»M-*U> 

X*W<5§AiC4fcpIg8-C*i. L*pL&#6. C© 
<fc5&W9g*.tt. »&U>XT**AX-*tM(CiK 

y?X©*S9{fc. 3 6(C*«m*4-©SK»«:J8*-r 
*C ££&•&©?. ^fflWC«JStl>. 
[028 1] 03 5SO ( 03 6©^t»i'7»^3fe^ 

K*5i>r«. *«w©»i©Hifi^«©mSMbu-ifa 
*l6W©»2©ietfe»»©«8HbW-1fai? h 
«tl»yfcJ&. »lSCf»2©*»i*U— WR^20. 2 1 

mnoXKm,x, ««ju>xittw«(*sisj±s«s 
ci3ft«-c*5. .tor. KHWj©»2©2|£»*i/-if2 
IK J:* C D - R*C D - RW©E»ff^»rft < . 

e mmom 1 ©*»(*u-if 2%mmsc tKj: 

•). DVD-R. DVD-RW. DVD-RAMtt£© 
[0282] 

[»M©J»«] feLh©J:^«C. *mo%V->97v? 
tt. »l©«fi©3tt-A*|64-r401©jfc«4. 15 
82» 1 ©«fittt«&*S2©il6£©3fcfc:-A*$6£-r 
S»2©*j»4. i«SB2'?©36K-A«fe7 ; ^Xi'±K: 

mrzitm&t. iJE2o©»<c5«s©s»3fe© 
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«<!nfc3fc©5*> t ^&<£fc£'%6:<>>-:fr©«fi©* 

imvmtx. #ii©*fctiig«:*<sfnays&2©* 

D i/ 7 A $*£ *»W fc«fi&-C* *. 
[0 28 3] C*UC<fc»), S«:4igS<D5tt-ACr)^ 
.< **»>£©&##£. #8^»£^rit&**88K:# 

©*f : ^xd;«cjsn/-cge»x«ii**«Biti'r*o. 
t u -if 1 o©/<7 er-sxcmaftf*© 

[0284] B?K©3tf »>r7^, B?12*28#i85R 
*£. 8*IEmXttS&2©*a^A$T©5M>&< 

* C £ (C .1: ») . 85E 2 o©£8ftfe©)fciaaig±-C©<ifi 

PBSwssarajter****. £#«©#«:# or. 

or. U— !f t g**^©IR#W^^<9^-j;©fll 

4^3i**C£#T5ffi£fcS£t>58*4*W-*. 
[0285] U8B©ifcfcf ? *7 1 ©* a 

ifrcn^ASWcfcO. Str-AS^igUc/?^*:/ 30 
;H£tc <fc 5h75-+> */|g£fl^£<*iti-r i e: £ tc <t o 
r. ±< i^cs^T^tt-c. ms© h 5 7 +>yffi-c 

[0Ii©n#tt8ttm 

[H 1 1 *«»©#tf »«7» ^©» 1 &twi&tcm 

[0 2 ] **w©*e ? *r * ?©si i mfomm* 

SSBMbU-lfA- » K0«j«*7n-riEii!H-C*5. 
[03] (a) 7iS (d) »2iftSiNM*U-1f*^© 40 

■ «s^*ifeM0r'*s. • ••■'•.^•■.>,,^, ;; 

[H4] *ny9A©3iai3£@ff«$£©RH»*«U 

[H5] *u<f?i><Dm$tMm&to>wm&i, 

[06] (a) (c) ttSll ©*a*5AjR*£g 
[07] »2©*ny7A3R^£S*3RT©»«l^f- 
[08] »lSVW2©*a^AjR^KJ:5ji3fe©|6 so 
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£KOl>T»W-r*fc«>©0-ca*. 
[09] 3URa^2©*oy5A$W£*j&5fc©#fc 

4(c-?i,>r»wr&fc«!)©0-c*5. 

[ 0 1 0 ] fS 1 ©* a AJB*££:)fejfrf©J5!J©#8< 

/< * - >*^-ritt?90-c* 

[011] %20*n?y&%*t#%$tf-®m<Dft® 

/< * - >*iivr!ftiyi0-c* a. 

[012] @«f*©jfi^«l©iJ8«:ffljE-re*D^5 
AJR^- £ £*&?-©#S(^ * - > «r^-T sftW0r* 4 . 

[013] @iJT#©fcg£tt©I^]«E-f**a?7 
A$*£ S3yRT-©8iJ©»*«^' * - > %7j^r Stt^0"C* 

[014] t&l<D*V#7 AJR* £ JBHR?©»|©aW 

;<*->*ijvrs&iyj0r-*s. 

[015] JB2©*O*7A£^£S3BR^©55lJ©#S0 
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